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CHAPTER  XI
Swash Plate Engine
Hydraulic power has been used in battleships for a number of years for
a variety of purposes, the most exacting being the training of guns, in which
great range of speed, uniform turning moment, and ability to start loaded
in any position has led to the development of the swash plate engine which
appears to fulfil these exacting requirements. In this type of engine the
reciprocating motion of the piston is converted to the rotary motion of the
shaft by means of the swash plate, which is a revolving circular plate set
obliquely to the axis of rotation, the plate and shaft being in one piece. The
principle of the machine is that the pressure exerted on an inclined surface
in a direction parallel to the axis produces a rotary action of the swash
plate and shaft.
These engines are constructed with either single or double swash plates,
the former having one set of cylinders operating on one swash plate, while
the latter has two swash plates set back to back and two sets of cylinders,
so that balancing pressures are exerted by the pistons and the swash plates.
Seven cylinders, arranged in a circle round the shaft, are provided for
each swash plate. In the following description the reference letters refer
to fig. 32, which is a sectional arrangement of a double swash plate engine.
The pistons b act upon the rocking swash plate c, by means of connecting
rods d. The swash plate c is mounted by means of trunnion bearings,
in a gimbal ring e; this gimbal ring in its turn is mounted on trunnion
bearings F formed in the casing. The revolving swash plate G consists of
a circular inclined plate formed in one with the main shaft of the engine.
One face of the inclined plate is mounted on a hardened roller path H.
Roller or ball bearings j are fitted between the rocking swash plate c and
the revolving swash plate G. Pressure is admitted to the cylinders a by
ports k, the flow of water being regulated by valve M, which is rotated by
gear wheels n, driven by the engine shaft and in an opposite direction to
that of the shaft. Valve M, which is rotated at one-sixth the speed of the
engine, is provided with twelve ports equally spaced, six for pressure and
six for exhaust alternatively; and during one revolution of the engine each
cylinder coincides with a valve pressure port and an exhaust port con-
secutively. Of these twelve ports six communicate with the pipe o through
the interior of the valve, and six with pipe p through the exterior of the
valve, the interior and exterior passages being separated by means of cup
leathers q, so that by using pipe o for pressure and pipe P for exhaust, or
conversely, the direction of rotation of the engine may be changed. With
this engine a very even torque is obtained, and it can be run at an exceedingly
slow rate without danger of pulling up, which was a source of trouble with
the types previously used.
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